
logo

area
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SUMMARY

 Overview of magnets and tests

 Focus on Nb-Ti magnets not discussed in plenary talks
 High order correctors

 Recombination dipole (D2)

 Canted corrector (D2 orbit corrector)

 MQYY
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LAY OUT RECALL
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distance to IP (m) 

Q1 Q3Q2a Q2b D1

Q1-3: 132.6 T/m
MCBXFA/B: 2.1 T    2.5/4.5 T m

D1: 5.6 T          35 T m
D2: 4.5 T          35 T m

MCBRD: 2.65 T      5 T m D2 Q4
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Q: 200 T/m

MCBX: 3.3 T    1.5 T m
D1: 1.8 T           26 T m
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THE MAGNET ZOO
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STATUS OF TESTS

 MQXF: three short models tested, one prototype
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Tested at FNAL Tested at CERN

Tested at CERN Tested at BNL
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STATUS OF TESTS

 High order correctors: sextupole, octupole, decapole tested –
performance reached with wide margin (see M. Statera talk)
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Tested at LASA Tested at LASA

Tested at LASA
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STATUS OF TESTS

 D1: one short model tested, with two assemblies – performance 
reached after prestress increase (see T. Nakamoto talk)
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Tested at KEK



logo

area

STATUS OF TESTS

 D2 corrector: short model tested, performance reached
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Tested at CERN
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ORBIT CORRECTORS (MCBXF)

 2.1 T in each plane, Nb-Ti 
 Rutherford cable, two layers

 Compley coil (talk of F. Toral)
 Collaring test

 First winding tests

 Winding started!

 Collaboration agreement for series
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Winding of the first coil at CIEMAT (F. Toral)
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HIGH ORDER CORRECTORS

 Sextupole to dodecapole, superferric design, 2-3 T peak 
field
 Sextupole, octupole and decapole prototype were 

manufactured at LASA and tested
 All satisfied requirements (ultimate reached) with wide margin

 Contract to manufacture dodecapole and skew quadrupole 
prototypes signed – delivery in 2018

 Collaboration agreement for the series 
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Octupole magnet (M. Statera et al.)
Corrector ready for test (M. Statera et al.)
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SEPARATION DIPOLE D1 (MBXF)

 5.6 T magnet (talk of T. Nakamoto)

 Short model test of second assembly – performance reached

 Two challenges:
 Coil ends displaced towards inner bore – impregnation foreseen in the 

second model

 Field quality optimization

 Second model manufacturing ongoing
 To verifiy field quality and preformance reproducibility - test in spring 2018

 Third model manufacturing agreed
 To check reproducibility – test in end 2018

 Japanese contribution for prototypes and series under discussion
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RECOMBINATION DIPOLE D2 (MBRD)

 4.5 T magnet, 8 m long, double aperture (talk of P. 

Fabbricatore)

 Short model being manufactured in ASG
 Acquisition of components going on, with some

delays

 Winding tests ongoing

 Test foreseen for summer 2018
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Winding testsControl of collar dimension
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D2 CORRECTOR (MCBRD)

 We selected canted design for this corrector

 2.6 T main field, 5 T m force, 2 m long

 This is 13% of D1 strength – not really what one can call corrector

 We went for a 0.5 m long short model
 0.825 mm diameter wire, 2 wires in the same groove, 5 layers

 Magnet reached ultimate performance – not tested above

 Prototype construction on going
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Initial design

Iteration on design
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MQYY

 90 mm aperture, two-in-one quadrupole

 Short model being built in Saclay
 Three coils manufactured

 Collaring at CERN

 Test foreseen in summer 2018

 QUACO initiative ongoing
 Construction of two full length prototypes in EU industry 

 First phase (conceptual design) completed in March 2017

 We are now in the second phase – three firms in the engineering 
design

 Interesting and novative solutions being considered
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MQYY coils completed in CEA (H. Felice et al.)
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CONCLUSIONS

 WP3 steers the construction of 11 types of magnets (4 
mains and 7 correctors)
 For 9.5 magnets, we rely on the contribution of 6 collaborations 

(US make half of the triplet)

 Today we have built and tested of 6 magnets out of 11
 In 2018, the next 5 will be completed and tested

 All test confirm the validity of the design 

 Timeline is tense, and resources are also (obviously) 
involved in other programs, but no showstoppers are 
visible today
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CONCLUSIONS

 We started with paper
 Conceptual design 2011-2014

 We moved to hardware 
 Engineering and construction of short models and prototypes 

2015-2018

 We are now moving back to paper
 Formalize acceptance criteria for series magnets, coherent 

documentation through the collaborations, QA/QC, test 
reports …

 With an effort to do everything possible to have the prototypes 
cold masses usable in the tunnel

 … and continuing with the hardware
 In 2018 we will have tests allowing to conclude the validation 

of all Nb-Ti magnet designs (MCBXF, D2, corrector quadrupole 
and dodecapole, MQYY)
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